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Reentry has long been recognized as a mechanism for 
arrhythmias, particularly those associated with “stable” 
infarcted myocardium. The key interplay among tissue re- 
fractoriness, conduction velocity and the length of the cir- 
cuit, whether determined anatomically or functionally, has 
been emphasized. The longest refractory period must be less 
than the conduction time (length of the circuit divided by the 
conduction velocity) in order for reentry to be sustained. 
The conduction velocity of normal ventricular myocardium 
(about 50 cm/s) and the usual refractory period of normal 
ventricular myocardium make the possibility of qrganized 
reentry in the absence of a slowly conducting myocardial 
region very unlikely. Many studies using pacing techniques, 
entrainment and catheter and intraoperative mapping in the 
human heart have concluded that the infarcted myocardium 
provides a substrate for slow conduction that is largely 
responsible for the genesis of reentrant ventricular tachycar- 
dia. 
The present study. de Bakker et al. (I), in this issue of the 
Journal, investigate the phenomenon of reentry in the in- 
farcted, explanted, Langendofiperfused human heart of 
transplant recipients. They report electrophysiologic obser- 
vations obtained by endocardial and epicardial mapping and 
carefully correlate them with histologic studies of the in- 
farcted tissue. Like others, they identified periinfarction 
tissue as arrhythmogenic. Findings of great significance in 
their studies were as follows: 1) Confirmatory data indicate 
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that arrhythmogenic tissue is generally near or in the “in- 
farct” and is composed of “heterogeneous tissue,” that is, 
both “normal” myocardial cells and fibrous tissue. 2) Cel- 
lular electrophysiology of the “normal myocardium” in the 
arrhythmogenic tissue reveals normal or near normal action 
potentials-not a new finding but important confirmatory 
data. 3) The arrhythmogenic tissue displays impo~a~t struc- 
tural changes that allow slowed conduction and unidirec- 
tional conduction block, rerequisites for reentry, with- 
out a requirement for mal action potentials in the 
slowly conducting tissue. 4) The conduction time of the 
excitation wave front through infarcted a~hythmogenic tis- 
sue depends on the direction of propagation. Propagation 
transverse to the fiber direction through an infarcted myo- 
cardial region with intervening fibrous tissue is many times 
slower than longitudinal propagation, the former favoring 
reentry. 5) Very small structurally abnormal areas can be 
arrhythmogenic for reentry but too small to permit mapping 
of the “entire circuit” using current clinical techniques. 
Thus, reentry can exist without the ability to identify or ma 
the actual reentrant pathway in human ventricular tat 
dia. Further, slower ventricular tachycardias were fo 
have greater delays of activation than were faster vent 
tachycardias. 6) Not all human ventricular tachycardias 
originate in the subendocardium; tachycardias sometimes 
originate in an intramural location or in the subepicardium. 
ing can reveal abnormalities in conduction 
without necessarily inducing a tachycardia, as illustrated in 
their papillary muscle preparation. 8) The existence of many 
areas of heterogeneous anatomy with surviving myocytes 
mixed within fibrous tissues in the periinfarction region 
suggests that there could be many sites for potential reentry 
after a myocardial infarction, however large or small. 
Pharmacologic. For many years, pharmacologic investi- 
gative efforts regarding arrhythmias focused on the impor- 
tance of the membrane and its action potential. In general, 
propagation of excitation in the myocardium is determined 
by local source-sink relations. The interplay between the 
state of membrane excitability and passive electrical prop 
erties of the tissue determines success or failure of propaga- 
tion. The importance of the microscopic structure (cell 
geometry, intercellular coupling, distribution of gap junc- 
tions) and of the macroscopic architecture (branching of 
fiber bundies, connective tissue septa) in determining prop- 
agation and reentry has been demonstrated recently and is 
the subject of active research in many laboratories. In their 
study, de Bakker et al. (1) demonstrate the importance of the 
heterogeneous and complex architecture of surviving myo- 
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ata serve to focus on the 
er the nature of eonducti 
ties in tissue that survives 
1. de Bakker MT. Coronel R. Tasseron s. et al. Ventricular tachycdrdia in 
the infarcted. Langendorti-perfttsed human heart: role of the arrangement 
of surviving sardiac fibers. J Am Cell Cardiol 19!&15:1594-607. 
